The aim was to study the impact of psychosocial risk factors on long-term sickness absence due to mental health problems (LSA-MH) or musculoskeletal disorders (LSA-MSD) in 2983 Belgian middle-aged workers. Methods: Data were collected from 1372 male and 1611 female workers in the Belstress III study. Considered psychosocial risk factors were job demands, job control, social support, job strain, efforts, rewards, effort-reward imbalance and bullying. Prospective registered sickness absence data were collected during 12 months follow-up; the causes for long-term sickness absence episodes of at least 15 consecutive days were obtained by contacting the general practitioner of the worker. Multiple logistic regression models were used to investigate the relationship between the psychosocial risk factors and LSA-MH and LSA-MSD. Results: Higher levels of rewards at baseline were independently and significantly associated with a lower risk for LSA-MH. Higher levels of control were associated with a lower risk for LSA-MSD during follow-up. Higher job demands and efforts were significantly related to a lower risk for LSA-MSD. Finally, bullying was significantly and independently related to both LSA-MH and LSA-MSD during the follow-up period. Conclusions: These results suggest that psychosocial risk factors are related to LSA-MH and LSA-MSD, of which especially bullying seems to be a potent stressor.
Introduction

S
ickness absence is a multifactorial phenomenon determined by personal, socio-demographical, lifestyle-and health-related factors, but also physical and psychosocial work-related risk factors play a role. The majority of studies addressing the contribution of psychosocial work risks on all-cause sickness absence are based on the Job-Demand-Control (JDC) model, assuming that high job demands will result in psychological strain and health problems, when the level of job control is low. 1 Allebeck et al. 2 concluded that high job control was clearly associated with lower sickness absence, while high job demands are related to higher sickness absence in most of the studies. 3, 4 The Effort-RewardImbalance (ERI) model-assuming that an imbalance between efforts and rewards will evoke a sustained stress reaction-has also been applied in this research area. 5 This stress reaction increases the risk of adverse health effects, leading to higher sickness absence, which has been confirmed in several studies. 6, 7 Later, the JDC model was extended with the social support dimension, the JobDemand-Control-Support (JDCS) model, indicating the importance of dimensions referring to work relations in explaining health and sickness absence. 1 Several studies have demonstrated that low social support is associated with higher sickness absence. 8, 9 However, not only the absence of positive relationships (social support), but also the presence of negative relationships possibly affect sickness absence. An extreme situation of negative relations is bullying, referring to the situation in which a worker is exposed to 'repeated and enduring negative acts'. 10 Until now, the relation between bullying and sickness absence has been reported by only a few authors. 11, 12 Mental health and musculoskeletal disorders are two of the major causes of long-term sickness absences in Western countries and account for a huge loss of productivity. 13, 14 It is well established that psychosocial work factors are of major importance in the development of mental health 15, 16 and musculoskeletal problems. 17, 18 Notwithstanding, the impact of these psychosocial risk factors on cause-specific sickness absence has not been investigated extensively. Studies examining the determinants of absenteeism due to musculoskeletal problems mainly focus on the physical working environment. 19 Only a few studies demonstrate that psychosocial risk factors also impact absenteeism due to musculoskeletal problems, but overall results are not conclusive. [19] [20] [21] Studies investigating the relation between psychosocial work characteristics and sickness absence due to mental health problems are rather scarce. Essentially, results have suggested that lack of work social support is related with psychiatric-related sickness absence, 20, 22, 23 while the results for low job control and high job demands were inconsistent. 20, 22, 24 Summarizing, only few studies have investigated the effect of psychosocial risk factors on both types of cause-specific sickness absence, resulting in mixed findings. These studies only consider the JDCS model, an approach that probably misses particular aspects of the psychosocial work environment, as this model ignores bullying and some features of the current working context, which are incorporated in the ERI model. Additionally, some of these studies are based on self-reported sickness absence, which is obviously less reliable than registered absenteeism measures. 25, 26 Therefore, this longitudinal study aims to extensively examine the impact of psychosocial work factors, based on both the JDCS and the ERI model, and bullying on long-term sickness absence due to mental health problems (LSA-MH) and on long-term sickness absence due to musculoskeletal disorders (LSA-MSD) in a group of Belgian workers.
Methods
Study population
The prospective Belstress III study was conducted in seven companies or public administrations across Belgium in 2004. All workers aged 30-55 years received a personal letter inviting them to volunteer. A total of 2983 workers joined in the study, resulting in a response rate of 30.4%. Analysis of the non-respondents revealed no important differences regarding age and gender. 27 
Data collection
At baseline, all participants completed a questionnaire including standardized measures for individual and socio-demographic variables, health behaviors and characteristics of the psychosocial work environment.
Independent variables
Work-related psychosocial risk factors were assessed, based on the JDCS 1 and the ERI models, 5 using 4-point Likert items. Sum scores were created for job demands (five items), job control (nine items) and social support (eight items). Job strain was defined as the ratio of job demands over job control.
Effort was assessed by the sum score of five items, measuring demanding aspects of the work environment. Reward was measured by the sum score of 11 items, containing financial reward, esteem, career opportunities and job security. To define the effort-reward imbalance, the effort-reward ratio, which is the sum score of effort divided by the sum score of reward, was calculated. Bullying was questioned using nine items mainly referring to isolation and destabilization, based on the scale of Quine. 28 Response categories on every question were 'yes, absolutely', 'rather yes', 'rather no' and 'absolutely not'. The sum score for the nine items was calculated.
Cronbach's alpha's for the scales were acceptable (>0.75), except for job demands. All scales were entered in the models as continuous variables.
Confounding factors
Several individual and socio-demographic variables were questioned, including age, gender and educational level. Low educational level was defined as completing the primary school and the first 3 years of secondary school; medium education was defined as completing secondary school; and high education was defined as completing high school or university.
Respondents were questioned about several health indicators and behaviours, such as current smoking habits (yes/no), alcohol use (average number of units per week day and weekend day), weight and height and physical activity outside work. For alcohol use, the average number of units per week was computed. Body mass index (BMI) was calculated as the self-reported weight divided by the squared height (kg/m 2 ). Physically active persons were considered to sport or to do strenuous physical activities during minimal 20 min, at least twice a week.
Five items from the Job Content Questionnaire were included to assess the level of physical demands and the sum score for this scale was calculated. 1 To evaluate the amount of stress outside work, an 8-item-based scale regarding problems in private life was used. 29 For the measurement of symptoms of depression, the sum score of the 11-item scale of the Centre for Epidemiological Studies-Depression scale was applied. 30 To assess the presence of low back problems, the workers were also questioned about the total number of days they perceived low back pain during the past year. Response categories were 0, 1-7, 8-30, >30 days and every day.
Sickness absence data
The sickness absence data were collected prospectively during 12 months follow-up, starting from the day on which the questionnaire was filled out. The data were obtained from the personnel administration departments of the participating companies. In Belgium, a medical certification for absences of >1 day is required, to benefit from guaranteed salary and medical insurance. Subsequently, the sickness absence registration is expected to be highly accurate. Complete sickness absence data could be gathered for 2876 participants; 107 were lost during follow-up. This drop out was mainly due to resignation or dismissal, and not attributable to health-related reasons. In case of long-term sickness absence of at least 15 consecutive days, the cause was retrieved by contacting the general practitioner of the worker. A total of 522 long-term sickness absence episodes were registered, of which the reason could be acquired in 290 cases.
Among these cases, 95 were classified as LSA-MH and 85 were categorized as LSA-MSD.
The majority of the LSA-MH cases concerned depression. The LSA-MSD mainly included low back disorders, repetitive strain injuries of the upper limbs and neck disorders.
Statistical analysis
Chi-square tests or Mann-Whitney U tests were conducted to assess the differences in socio-demographics, health behaviours and psychosocial work characteristics between the subsample with/without LSA-MH and LSA-MSD.
The relation between the psychosocial risk factors and, respectively, LSA-MH and LSA-MSD was examined, using multiple logistic regression analysis. In model 1, crude odds ratios (ORs) were calculated and are presented per one standard deviation (SD) increase in the exposure variable. Next, interaction terms between gender and the psychosocial risk factors were tested. None of them were significant at the level of P < 0.10. We thus did not stratify for gender. In a further step, the ORs were adjusted for several confounders, considered as probable risk factor for sickness absence. 2 The following covariates were considered: gender, age, educational level, smoking habits, alcohol use, BMI, physical demands at work and stress outside work. Moreover, in the model assessing the ORs for LSA-MH, the depressive symptoms scale was also entered as a confounder, while in the model calculating the ORs for LSA-MSD, the number of days perceiving low back pain was used as confounder. The fully adjusted models were reduced by eliminating the non-significant (P > 0.10) confounders, while forcing the psychosocial risk factor in the model. This backward procedure was conducted to avoid overadjustment given the relatively low number of outcome events (model 2).
Models were screened for multicollinearity according to the calculation of Variance Inflation Factors, which revealed no problems. All models were evaluated at 95% significance level (P < 0.05). The analyses were conducted using PASW 19.0 software.
Results
Descriptive analyses
The study population consisted of 1372 men (46%) and 1611 women (54%) who were employed within three (semi-)public administrations (53% of the sample), three companies from the service sector (39%) and one manufacturing company (8%). The majority of the participants (72%) worked full-time.
Four workers were excluded from the analysis, as they had both types of cause-specific sickness absence. This resulted in a sample with LSA-MH consisting of 81 workers, while the group with LSA-MSD comprised 91 workers. Description of the psychosocial risk factors and confounding variables for both the total sample and the subsamples with/without LSA-MH and LSA-MSD is displayed in table 1 . Tables 2 and 3 report the results from logistic regression analysis for psychosocial risk factors in relation with, respectively, LSA-MH and LSA-MSD.
Psychosocial risk factors for LSA-MH
After adjustment, the results demonstrate that workers reporting higher level of rewards had a lower risk for LSA-MH during follow-up [OR/SD increase = 0.76; 95% confidence interval (CI) = 0.60-0.97]. Also, reporting higher levels of bullying was significantly associated with a higher risk for LSA-MH (OR/SD increase = 1.32; 95% CI = 1.06-1.64). No significant association between the other psychosocial risk factors and LSA-MH could be detected (table 2) .
Psychosocial risk factors for LSA-MSD
After adjustment, the model reveals that higher levels of control were associated with a lower risk for LSA-MSD (OR/SD increase = 0.73; 95% CI = 0.58-0.98). Similarly to LSA-MH, reporting higher levels of bullying was associated with a higher risk for LSA-MSD (OR/SD increase = 1.29; 95% CI = 1.06-1.58). Finally, reporting higher job demands and efforts were associated with a lower risk for LSA-MSD (OR/SD increase job demands = 0.77; 95% CI = 0.60-0.98; OR/SD increase efforts = 0.76; 95% CI = 0.60-0.95) (table 3). 
Discussion
The present study examines the impact of psychosocial working characteristics on both LSA-MH and LSA-MSD in a cohort of 2876 Belgian workers. The findings of this prospective study add new insights to the existing literature, as some dimensions of the ERI model and especially bullying were also revealed as risk factors for cause-specific sickness absence.
A significant effect on LSA-MH was demonstrated for both rewards and bulling, which are two aspects of the psychosocial work environment not earlier investigated regarding this specific outcome. This finding suggests that higher rewards could lower sickness absence due to mental health problems, while neither efforts nor the ERI score predicted LSA-MH. Bullying seems to be an important independent risk factor for LSA-MH. Although the relation between bullying and sickness absence due to mental health problems was not formerly investigated, the result is consistent with expectations. Sickness absence as reaction on the exposure to bullying can be considered as a coping behavior (escaping from the detrimental working environment), but also as an attempt to recover from the mental health impact. In contrast with the existing literature, we found no effect of job demands, job control or social support on LSA-MH. 20, [22] [23] [24] It should, however, be noted that these studies are not comparable with respect to the study population, the length of follow-up period and the applied definition of mental health-related sickness absence.
As suggested by several authors, low job control was retained as a significant psychosocial risk factor for LSA-MSD. 31, 32 Several explanations are made to understand how control may impact musculoskeletal disorders. A first possibility is that for employees 'control' also comprises control over the physical demands. Second, a decreased control may also affect perceived stress, which successively modifies muscle tension. Finally, control possibly influences sympathetic or adrenocortical activity, causing peripheral changes in muscles and pain perception. Low support was not a risk for LSA-MSD in our study population, which is in line with the findings of Ijzelenberg, 25 but contrasted the conclusion of several other authors. [33] [34] [35] These conflicting results may be explained by the use of different questionnaires assessing social support or different measures for the outcome. Surprisingly, both job demands and efforts seemed to lower the risk for LSA-MSD. This finding is in contrast with former results, demonstrating that job demands are a risk for musculoskeletal disorders. However, similar protective effects of work pace on sickness absence due to back pain were observed in the Whitehall study. 31 This finding was attributed to the fact that high pace among these British civil servants would be an indicator of doing varied work. Accordingly, high work pace implies task variation, which probably is more related to high control. Additional analysis, forcing both job demands/efforts and control in a model, revealed that this significant relation disappeared, which supported this hypothesis. Finally, bullying was also an important predictor of LSA-MSD. To our knowledge, no previous research has investigated the effect of this specific psychosocial risk factor on sickness absence due to musculoskeletal disorders. Although earlier research has established the association of workplace bullying and several health problems, 10,36 the relation between bullying and musculoskeletal complaints was only investigated by a few authors, revealing this stressor as a risk factor for musculoskeletal complaints. 35 Our data thus demonstrated that bullying is a potent psychosocial stressor, being a predictor for several types of cause-specific sickness absence. One can hypothesize that sickness absenteeism is a coping mechanism, rather than a reflection of a real health problem. 37 However, because our sickness absence data were based on objectively registered figures and reasons of sickness absence !15 days were retrieved by the general physician of the worker, we can suggest that bullying seems to be a real threat to the victim's health.
To the authors' knowledge, this is the first study assessing several aspects of the psychosocial work environment in relation with causespecific sickness absence. However, there are some limitations that have to be mentioned.
First, the fairly low response rate can lead to a selection bias in the population. Although no important differences in age and gender were revealed, we were unfortunately not able to examine whether non-respondents differed from respondents with respect to sickness absence levels. However, this type of bias could have resulted in an underestimation of the relations. Second, the participants of the Belstress III study were not recruited from a representative sample of the Belgian working population. Therefore, caution should be made in generalization of the results. Nevertheless, representativeness is less crucial in analytical studies like this one, where possible causal relationships are examined. 38 Another selection bias could have been caused by the drop out of 107 workers during followup and workers of whom the cause of long-term sickness absence could not be retrieved. Additional analysis revealed no significant difference in psychosocial risk factors and baseline self-reported sickness absence between the included group and the workers lost during follow-up or without information about the cause of longterm sickness absence. Also the applied backward procedure can be discussed. However, we decided to follow this technique to retain a limited number of confounding factors. This was necessary because only a restricted number of outcome events were available in our study group, which made the need to create a model with few confounding variables even more crucial. Nonetheless, additional analysis forcing all the confounding covariates into the model resulted in roughly similar conclusions. The limited number of outcome events hampered stratification for gender. Although previous research demonstrated gender differences in all-cause sickness absence, which was partly attributed to job stress, 27 preliminary analysis revealed no significant interaction effects. This allowed conducting the analysis on the entire group. Finally, the use of continuous exposure variables, which made the ORs less easily interpretable, can be subject of debate. However, this prevented a loss of information by dichotomizing the scales and maintained a consistent approach for all risk factors. Moreover, additional analysis performed with dichotomous variables resulted in similar conclusions.
A major strength of our study is the prospective follow-up of the sickness absence data. Second, the data enabled investigating the relation with multiple psychosocial risk factors, which exceeded the application of the leading JDCS model by including dimensions of the ERI model and bullying. Third, the results were based on registered objective absenteeism measurements. Finally, this study allowed adjusting for several potential confounders, particularly baseline depressive symptoms and back complaints.
In conclusion, our study demonstrates that low rewards were a risk factor for LSA-MH. Psychosocial risk factors important for LSA-MSD were low demands, low efforts and low job control. Bullying was a potent risk factor, contributing to both LSA-MH and LSA-MSD. Some recommendations can be made for research: studies investigating the effect of psychosocial risk factors on health and absenteeism have to consider bullying as a potential stressor. The main implication for management, planning strategies to reduce musculoskeletal-and mental health-related absenteeism, is that increasing job control and rewards, and especially preventing of bullying, have the potential to reduce the burden of both types of sickness absence.
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Key points
The results suggest a relation between specific dimensions of the JDCS and the ERI models and sick leave due to musculoskeletal and mental health problems. Bullying seems to be a potent stressor, as it was significantly and independently related to both types of cause-specific sick leave. Management strategies dealing with absenteeism due to musculoskeletal and due to mental health problems should also take into account bullying prevention.
